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Exercise Induced Collapse:  Hyperthermia 
See also Exertional Heat Illness in Athletes 
 
Background 
1. Endurance exercise 
2. 75% of energy dissipated as heat 
3. Sweat evaporation allows cooling  
o Encourage fluid consumption  
 
Pathophysiology 
1. Heat cramps, heat exhaustion, heat stroke 
2. Mental status-only affected by heat exhaustion/heat stroke 
3. Heat stroke  
o Occurs when brain unable to autoregulate core body temp  
4. Heat load can be due to environment/muscle action or both  
o Muscle activity-warmed blood delivered back to core causes increased body 
temperature 
o Core body temperature rises:  
 0.15-0.2 °C for every 1% of bodyweight lost to dehydration during 
exercise 
5. Heat exposure reduces performance  
o Usually independent of hydration  
o Misconception:  
 Dehydration causes heat exhaustion and heat exhaustion causes 
collapse 
o Even low levels of dehydration (<2% loss of body weight) impair 
cardiovascular and thermoregulatory response  
 Results in reduced exercise capacity  
 
Diagnostics 
1. Hypotension 
2. Tachycardia 
3. Skin hot/dry or sweating 
4. Rectal temperature >40.5 °C (105 °F) 
 
Therapeutics 
1. Move athlete to cool environment 
2. Remove as much clothing as possible 
3. Apply ice packs to superficial great vessels in neck, axilla, and groin areas 
4. Ice bath immersion not recommended  
o Profound peripheral vasoconstriction/shivering may increase core body 
temperature 
5. Cautious IVF due to risk of cerebral/pulmonary edema 
6. Stop cooling when core temp reaches 38 °C (100.4 °F) 
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Prevention 
1. Optimal performance  
o Minimize dehydration/hyperthermia  
 Ingest amount of fluid approximating sweat loss even if exercise only 
lasts 1 hour 
o Allow body to acclimatize (8-10 days in adults/10-14 days in children) 
2. Light-weight, loose-fitting clothes 
 
References 
1. Abbiss et al. Effect of carbohydrate ingestion and ambient temperature on muscle 
fatigue development. J Appl Physiol. 2008; 104: 1021-1028 
2. Blue, J, Pecci, M. The Collapsed Athlete. Orthopedic Clinics of North America, 
Vol. 33, Issue 3, July 2002. 
3. Camargo, C, Simmons, FE. Anaphylaxis: Rapid recognition and treatment. 
UpToDate Online 16.3 Topic last update 10/10/08 
4. Davis, J Mark, Alderson L, Nathan, Welsh, S Ralph. Serotonin and Central nervous 
system fatigue: nutritional considerations. American Journal of Clinical Nutrition, 
Vol. 72, No. 2, 573S-578S, August 2000. 
5. Hew-Butler, T, Ayus, JC, Kipps, C, et al. Statement of the Second International 
Exercise-Associated Hyponatremia Consensus Development Conference, New 
Zealand, 2007. Clinical Journal of Sport Medicine 2008; 18:111 
6. Hosey, R, Carek, P, Goo, A. Exercise-Induced Anaphylaxis and Urticaria. 
American Family Physician. October 15, 2001. 
7. McCaffree, J. Managing the Diabetic Athlete. Journal of America Dietetic Assn. 
2006: 106 (8): 1161-2. 
8. Nybo, L, Nielsen, B, Blomstrand, E, Moller, K. Secher, N. Neurohumoral 
responses during prolonged exercise in humans. J Appl Physiol, September 1, 
2003; 95(3): 1125 - 1131. 
9. Ostrowski, K, Schjerling, P, Pedersen, B. Physical activity and plasma interleukin-
6 in humans: effect of intensity of exercise European. Journal of Applied 
Physiology 2000, vol. 83, n6, pp. 512-515  
10. J. D. Fernstrom and M. H. Fernstrom. Exercise, Serum Free Tryptophan, and 
Central Fatigue. J. Nutr., February 1, 2006; 136(2): 553S - 559S. 
11. Tang, A. A Practical Guide to Anaphylaxis. Am Fam Physician 2003; 68:1325-
32, 1339-40.  
 
 
Author:  Tony Chang, MD, University of Nevada Reno FPRP 
 
Editor:  Carol Scott, MD, University of Nevada Reno FPRP 
 
 
